Abstract: Localized neuropathic pain (LNP) is a type of neuropathic pain that is characterized by "consistent and limited area(s) of maximum pain associated with negative or positive sensory signs and/or spontaneous symptoms characteristic of neuropathic pain". This definition encompasses a huge number of neuropathic orofacial pain syndromes. We present a case report of a patient who was affected with sleep apnea syndrome treated with nocturnal oxygen mask delivery, in whom orofacial LNP hampered the wearing of a mask due to unbearable burning and throbbing pain. The application of 5% lidocaine medicated plaster during the night led to an impressive reduction of both the pain level and the size of the painful area due to the plaster's pharmacological mechanisms, which were associated with a secondary benefit due to its mechanical protective action. This case report shows how these two factors could be of clinical value and have to be considered more systematically in the treatment of LNP in reducing pain and the size of the painful area.
Introduction
Within the broad definition of neuropathic pain, 1 the refinement of clinical diagnostic procedures has led to the introduction of localized neuropathic pain (LNP), characterized by "consistent and limited area(s) of maximum pain associated with negative or positive sensory signs and/or spontaneous symptoms characteristic of neuropathic pain". 2 This definition also encompasses a huge number of neuropathic orofacial pain syndromes (NOP). Guidelines for LNP suggest local treatments as a first-line treatment. 3, 4 Lidocaine in the periphery exerts its action by binding to the sodium channels located on free nerve endings that transmit pain, blocking the abnormal sodium channels present in higher numbers on hyperactive or damaged nociceptors. 5, 6 5% lidocaine medicated plaster has been recently reviewed and suggested for the treatment of neuropathic pain of peripheral origin, other than postherpetic neuralgia and painful diabetic neuropathy. 7 Currently, no specific indications or case reports have been published for 5% lidocaine treatment for orofacial LNP (L-NOP). Even though the most common mechanism of L-NOP is deafferentation (sensory loss), in some cases, the injuries produce positive symptoms with peripheral neuropathic pain. Paroxysmal neuropathies characterized by shooting or sharp pain are typical for trigeminal neuralgia, while continuous pain, sometimes of a burning quality, is a characteristic of post-traumatic neuropathy. [8] [9] [10] Furthermore, thermal and mechanical allodynia are frequently associated with peripheral L-NOP. [8] [9] [10] Figure 1 spontaneous burning pain and numbness associated with allodynia. Notes: (A) June 17, 2013. Red area: spontaneous burning pain associated with allodynia to mechanical stimuli. (B) July 1, 2013. Reduction of the size of the red area and of symptom intensity. at control, the pain was not only reduced in terms of intensity and the size of the area, but sensory changes were also observed with a patchy distribution of numbness (not colored), and allodynic areas (red areas) were still present.
Although these symptoms are thought to be pivotal targets for medical treatments, they are generally weighted only in terms of the intensity of pain. Information on the reduction of the size of the painful area are poor and scattered in the literature, and the possible mechanical protective efficacy of the plaster itself has been poorly investigated. This is a case report of an L-NOP that occurred following dental surgery in a patient affected by sleep apnea syndrome treated with a nocturnal oxygen mask, in whom both the active compound and the mechanical protection of a 5% lidocaine medicated plaster played an important role in pain control and in the improvement of quality of life through the plaster's properties in reducing pain intensity and the size of the affected area.
Case report
GC, a 58-year-old man affected by sleep apnea syndrome treated with continuous positive airway pressure nocturnal oxygen therapy (cPAP), underwent dental surgery in the right mandibular area in 2011 for dental implantation. Several troncular anesthetic injections of the inferior alveolar (dental) nerve at the mandibular angle were performed. During one of these injections, CG reported the sudden onset of acute shooting pain felt in the area of the homolateral mental nerve at the chin and the third distal part of the mandibular border. In the same area, once the local anesthesia wore off, he started to complain of burning pain associated with severe static mechanical allodynia and hyperalgesia. The pain was so severe that it would not to allow him to wear his oxygen cPAP mask.
In the following months, several pharmacological treatments, including anti-inflammatory, serotonergic antidepressants alone (duloxetine up to 120 mg) and in combination with antiepileptic drugs, gabapentinoids (pregabalin up to 600 mg), and weak and strong opiates, were administered without any improvement. Uncontrolled pain associated with diurnal drowsiness, tiredness, and a lack of concentration induced by a lack of restorative sleep and the untreated hypoxia, greatly affected his work, inducing reactive depression and resulting in a dramatic decrease in his quality of life. For these reasons, GC spontaneously interrupted all pharmacological pain treatments, except for the antidepression treatments (duloxetine [90 mg/day] plus alprazolam [0.75 mg/day]).
At the time of our first consultation, 2 years after the onset of pain, GC reported continuous burning pain associated with mechanic allodynia, overlapping the causalgic area in the cutaneous territory of the right mental nerve at the chin, as well as the third distal part of the mandibular border. He reported that after a while, the pain spread to the right angle of the mouth and upper lip ( Figure 1A) . Pain intensity was evaluated as "more than 10" on the 0-10 cm Visual Analog Scale (VAS). A quantitative sensory test evaluation of the area, compared with the contralateral side, showed thermal allodynia in the area of the reported symptoms. No other neurophysiological assessments were done because of the strong painful reaction to any stimulation. The patient's quality of life was markedly affected with a EuroQol value of 0.64. 11 The presence of a clinical history plausible for a mandibular alveolar nerve lesion, as well as the clinical findings, were indicative of L-NOP. Hence, we started with 5% lidocaine medicated plaster treatment (12 hours a day).
The patient was informed that at the time of treatment, no specific indications had been published for 5% lidocaine medicated plaster for L-NOP. For this reason, written informed consent was obtained from the patient both for the treatment, and separately for the publication of this case report and any accompanying images.
For practical reasons, we first decided to apply the plaster to the area(s) of maximal pain during the day. After 14 days of treatment, spontaneous pain intensity was measured as a score of 6.7 on the VAS, accompanied by a marked reduction in the painful area ( Figure 1B) . Upon neurological evaluation with a Von Frey hair (4.56 g corresponding to a target force of 4 grams [Touch-Test ® Sensory Evaluation; North Coast Medical Inc., Gilroy, CA, USA]), we also observed a reduction in the mechanical allodynic area. Moreover, the appearance of an area of numbness was assessed with Von Frey hair. 12 However, 
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orofacial localized neuropathic pain cPAP application was still problematic, as the patient did not tolerate the oxygen mask longer than 30 minutes to 1 hour due to the presence of unbearable burning and throbbing pain in the remaining painful area. Hence, we decided to apply the plaster at night during cPAP therapy, so as to also ensure that the patient received mechanic protection from mask compression on the allodynic area. The results were immediately positive, as it was possible for the patient to complete the polysomnographic studies and to correct the nocturnal hypoxia. Currently, GC is still using 5% lidocaine medicated plaster at night with good pain control (the VAS was 4.5) when he is under cPAP, with a pressure of 16 cm H 2 O. His antidepressant therapy is in progressive reduction (duloxetine to 30 mg/day and alprazolam to 0.25 mg/day). His quality of life also showed a dramatic improvement to 0.87 on the EurQol scale. No systemic or local side effects have been reported thus far.
Discussion
LNP can occur in the orofacial region, not only as a painful consequence of herpetic or trigeminal neuralgias, but also as a result of nerve injuries after dental surgery. Unfortunately, the epidemiological data for L-NOP are quite scant and unknown, even though some studies estimated that L-NOP affects approximately 3%-6% of the population. 8, 10 This case report pinpoints the usefulness of 5% lidocaine medicated plaster treatment when all the diagnostic steps for a correct diagnosis of LNP are fulfilled: the presence of a nerve lesion; and positive symptoms referred on the skin in a circumscribed area with a predominance of a spontaneous burning sensation. 13 This case also indicates the possible reduction of the size of the painful area induced by targeted treatment with 5% lidocaine medicated plaster, and it shows the three clinical aspects of pain and pain relief distribution in L-NOP: pain felt in areas not related to the mandibular nerve; the patchy reduction of the painful area; and the clinical appearance of negative sensory symptoms. 14, 15 The area of reported pain spread outside the territory of the lesioned nerve (ie, the right mandibular nerve, third trigeminal branch -V3) toward contiguous territory innervated by the second trigeminal branch (V2). Indeed, in the trigeminal system, the substantial convergence of afferent somatosensory inputs from different anatomical structures at the level of the spinal trigeminal subnucleus caudalis has been described. 16 This can account for the distribution of the painful area outside the V3 trigeminal branch. 16 Consistent with nonpredictable and nonuniform mandibular nerve injury, the patchy nature of the reported reduction in the painful area can also be attributed to a nonhomogeneous distribution of cutaneous pain generators within the painful area. 13 The reduction of pain intensity and the size of the painful area induced by the application of 5% lidocaine medicated plaster had unmasked negative sensory disturbances that were not otherwise clinically evident initially. In this case report, the negative sensory disturbances (typical of a peripheral nerve lesion) confirmed the neuropathic origin of the pain and the presence of a LNP. These negative sensory disturbances cannot be attributed to hypothetical anesthetic action. Prior studies in healthy volunteers did not show any loss of mechanical sensation at the application site. 17 In the literature on LNP, the presence of negative symptoms unveiled by the local application of 5% lidocaine plaster has not been sufficiently explored.
Lidocaine led to a pain relief score of 3.3 on the VAS; moreover, the protective mechanical action of the plaster itself appears to provide special therapeutic and protective action toward continuous mechanical stimulation resulting from the cPAP mask, resulting in an additional 2.2 points of improvement on the VAS. 14 The mechanical protection of the plaster itself that is associated with the pharmacological action of the lidocaine can also exert a "secondary analgesic effect", reducing the mechanical stimulation of the already sensitized peripheral receptors, thus leading to a reduction of spinal cord excitability (windup and central sensitization). 18 Improvement in the patients' health-related quality of life, previously shown in a study on postherpetic neuralgia over a 12-week 5% lidocaine medicated plaster treatment, is herein confirmed.
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Conclusion
To our knowledge, this is the first report of the successful treatment of L-NOP with 5% lidocaine medicated plaster. This report shows not only the treatment's efficacy in controlling pain intensity, but it also shows other therapeutic targets -namely, the reduction of the painful area -which has only occasionally been reported with the use of systemic drugs, such as gabapentin. 19 These targets include: 1. reduction of the painful area; 2. mechanical protective action of the allodynic area; 3. possible positive effects on central sensitization (reduction); 20 and 4. the reduction of side effects, as well as high adhesion and compliance to the treatment, thus improving the quality of life.
In the near future, these aspects of targeted topical treatments for both LNP and L-NOP should be systematically studied in clinical trials that are expressly designed to investigate these endpoints.
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